Direct comparison of human mesenchymal stem cells derived from adipose tissues and bone marrow in mediating neovascularization in response to vascular ischemia.
Although transplantation of MSC derived from bone marrow or adipose tissues has been shown in proangiogenic action in hindlimb ischemia model of nude mice, little information is available regarding comparison of the angiogenic potency between human adipose stromal cells (hADSC) and bone marrow stromal cells (hBMSC). We compared their therapeutic potential by transplantation of equal numbers of hADSC or hBMSC in a nude mice model of hindlimb ischemia. One day after creating hindlimb ischemia, mice were randomized to receive hADSC transplantation (hADSC group), hBMSC transplantation (hBMSC group), or vehicle transplantation (Control group). Two weeks after transplantation, the laser Doppler perfusion index was significantly higher in the hADSC group and hBMSC group than in the control group. Comparison between hADSC and hBMSC group showed better recovery of blood flow in hADSC group than in hBMSC group. Conditioned media from hADSC (hADSC-CM) showed better in vitro tube formation of hADSC than conditioned media from hBMSC (hBMSC-CM). hADSC showed higher expression of MMP3 and MMP9 than hBMSC. A MMP inhibitor, GM6001, and the transfection of MMP3 or MMP9 siRNA oligonucleotides inhibited in vitro tube formation of hADSC. Transplantation of MMP3 or MMP9 siRNA oligonucleotieds-transfected hADSC showed lower blood flow recovery and higher tissue injury than control oligonucelotide-transfected cells. This study showed that hADSC can be an ideal source for therapeutic angiogenesis in ischemic disease in terms of efficacy, accessibility and available tissue amounts.